Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.006 Å; R factor = 0.057; wR factor = 0.147; data-to-parameter ratio = 20.2.
In the title compound, [Co(C 13 H 22 P) 2 ]PF 6 , the Co III atom is sandwiched between two (diisobutylphosphino)cyclopentadienenyl ligands. The two diisobutylphophine units are trans to each other with respect to the Co III metal center. The PF 6 À anion links the cobaltocenium cations via weak C-HÁ Á ÁF hydrogen bonds into a chain running along the b axis. The chains are further linked by C-HÁ Á ÁF hydrogen bonds, forming a layer extending parallel to the (101) plane.
Related literature
For background to cobaltocene derivatives applied as catalysts, see: Mathews et al. (2000) . For the structures of closely related compounds, see: Brasse et al. (2000) ; Hou et al. (2007) .
Experimental
Crystal data [Co(C 13 Table 1 Hydrogen-bond geometry (Å , ). part of our investigations of new catalysts, we have focused our attention on cobaltocenium compounds. Some complexes, such as 1,1'-bis(diphenylphosphino)cobaltocenium tetrafluoridoborate, have been obtained and reported (Hou et al., 2007) . Herein, we report the structure of the title compound, (I) (Fig. 1) pentadienyl) The hydrogen bonds of C-H···F play a key role of the stabilization of crystal structure of the title compound.
As shown in Fig. 2 , there are extensive nonclassical hydrogen bonds formed by C-H···F (Table 2 ). There are not only intramolecular but also intermolecular hydrogen bonds between the cation and anion, thus, two-dimensional layers extending parallel to the (101) plane were formed.
The title compound was obtained by anion exchange of 1,1'-bis(di-isobutylphosphino)cobaltocenium chloride with ammonium hexaflurophosphate. Crystals appropriate for data collection were obtained by slow diffusion of hexane into a solution of the title compound in dichloromethane at 293 K.
Refinement
All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H = 0.96-0.98 Å, and with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C).
Figures Fig. 1 . The molecular structure of (I), showing ellipsoids at 30% probability level.
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